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dbGaP's New Ancestry Composition Visualization tool
and GRAF Software

• Closed captioning: www.captionedtext.com & enter 3639837
• The recording of this webinar will be on our YouTube channel in the 

Webinars playlist in a few days: <youtube>/user/NCBINLM/playlists
• Type in the Questions Pod to ask questions when you think of them. 

Don’t wait until the end.
• Answers to all questions will be available after the webinar with a link 

on our Webinars page:  <ncbi>/home/coursesandwebinars.shtml
• Slides, Q&A: https://go.usa.gov/xQEwa

<ncbi> = w w w.ncbi.nlm .nih.gov
<youtube> = w w w.youtube.com

http://www.captionedtext.com/
https://www.youtube.com/user/NCBINLM/playlists
http://www.ncbi.nlm.nih.gov/home/coursesandwebinars.shtml
https://go.usa.gov/xQEwa
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GRAF – Genetic Relationship and Fingerprinting

• Introduce GRAF
• Why was it created?

• How does it work?

• Demonstrate how GRAF can help you

• Identify duplicates and closely related subjects

• Determine subject ancestries
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Why GRAF was Created

• Originally a curation tool for dbGaP

- detect duplicates and close relatives across studies
- check the subject-sample mapping (SSM) and

pedigree files against submitted dbGaP genotypes

• Expanded to determine subject ancestries
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Computed Ancestry Links
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Computed Ancestry Links
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Ancestry Component Using GRAF-pop
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How does GRAF Work?

1. Genotypes of 10,000 preselected fingerprint SNPs (FP SNPs) 

2. Two statistical metrics

• All genotype mismatch rate (AGMR)
- all FP SNPs with genotypes are counted

• Homozygous genotype mismatch rate (HGMR)
- only FP SNPs where both samples are homozygous are counted

Identify duplicate and closely related subjects
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How does GRAF Work?

1. Cluster subjects using genetic distances (GD) to several 
reference populations 

2. Project clusters onto a fixed plane and estimate ancestral 
proportions for each subject from barycentric coordinates

3. Distinguish subjects with four statistical metrics, GD1, GD2, 
GD3, and GD4

4. View all subjects on the same scatter plot

Infer subject ancestry, GRAF-pop
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How Can GRAF Help You?
1. Download and run GRAF

- your own datasets
- analysis of a new subjects – did they participate in an 

existing study?
- dbGaP or other datasets

2. dbGaP submitter

- check for potential errors
- curators will send you GRAF results based on your datasets 
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Where to Get GRAF
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GRAF Package Contents

GRAF_ReadMe_20180417.docx

GRAF-popDocumentation_20180417.docx

PlotGraf.pl

PlotPopulations.pl

graf

graf_dups

FP_SNPs.txt

SsToRs.txt

perlegen_hapmap.bed

perlegen_hapmap.bim

perlegen_hapmap.fam

G1000FpGeno.bed

G1000FpGeno.bim

G1000SbjPop.txt

G1000SbjSuperPop.txt

G1000_sbj_list.txt

affy_hapmap.bed

affy_hapmap.bim

affy_hapmap.fam

affy_hapmap_fake_pedigree.txt

affy_hapmap_fake_ssm.txt

affy_hapmap_ssm.txt

comb_hapmap_ssm.txt

programs

Example files

Fingerprinting SNPs
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GRAF Command line

$  graf -plink affy_hapmap -out aff_hapmap_rels.txt

affy_hapm ap.bed

affy_hapm ap.bim

affy_hapm ap.fam

affy_hapm ap_fake_pedigree.txt

affy_hapm ap_fake_ssm .txt

affy_hapm ap_ssm .txt

com b_hapm ap_ssm .txt

PLINK set
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GRAF Command line

$  PlotGraf.pl  aff_short_rels.txt  aff_short_rels_scatter.png
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GRAF Results
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GRAF Results - AMGR

Y-axis: Number of 
Pairs

X-axis: AMGR



U.S. National Library of Medicine
National Center for Biotechnology Information

NCBI

Identical pairs not reported in datasets

Duplicated pairs reported in datasets 
m ight be first degree relatives Self-reported M Z twins 

m ight be unrelated



X-axis: HMGR



Som e FS pairs are not reported in datasets

Som e 2nd degree relatives are not 
reported in datasets

Som e PO 
pairs are 

not 
reported

Som e self-reported M Z 
twins and FS pairs are 

probably genetically 
unrelated





Y-axis: AMGR

X-axis: HMGR
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GRAF-pop, Infer Subject Ancestry



X-axis: GD1

Y-axis: GD2



Self-reported “Hispanics” and “Asian 
Indians” overlap in this area

Second cluster of the self-
reported “Asian Indians”

Self-reported 
“Hispanics” with m ore 

African backgrounds

Y-axis: GD2

X-axis: GD1



Y-axis: GD4



These self-reported “Asian 
Indians” are South Asians

These self-reported “Asian 
Indians” are East Asians

Hispanics are 
separated from  

South Asians 
using GD4

Y-axis: GD4



Half European/half 
East Asian adm ixtures

South Asians overlap with 
Hispanics on GD2 vs. GD1 graph



South Asians are separated from  
Hispanics on GD4 vs. GD1 graph

European/East Asian recent 
adm ixtures are also separated from  

Hispanics and South Asians on GD4 
vs. GD1 graph
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View on Web Page

• Relatedness scatter plot (HGMR+AGMR)

• GRAF-pop, GD1 vs GD4

• GRAF-pop, select a region
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Questions?
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Places to Learn More
• Download GRAF software: www.ncbi.nlm.nih.gov/projects/gap/cgi-

bin/Software.cgi

• Materials: www.ncbi.nlm.nih.gov/home/coursesandwebinars/

• NCBI Announcements: https://ncbiinsights.ncbi.nlm.nih.gov/ncbi-rss-
feeds-listservs/

• Factsheets: ftp.ncbi.nih.gov/pub/factsheets/

• NCBI YouTube Channel: www.youtube.com/ncbinlm

For help with NCBI resources:
info@ncbi.nlm.nih.gov

For questions about webinars:
webinars@ncbi.nlm.nih.gov

http://www.ncbi.nlm.nih.gov/projects/gap/cgi-bin/Software.cgi
https://www.ncbi.nlm.nih.gov/home/coursesandwebinars/
https://ncbiinsights.ncbi.nlm.nih.gov/ncbi-rss-feeds-listservs/
https://ftp.ncbi.nih.gov/pub/factsheets/README_factsheets
http://www.youtube.com/ncbinlm
mailto:info@ncbi.nlm.nih.gov
mailto:webinars@ncbi.nlm.nih.gov

